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(57) Abstract: The present invention relates to methods and corresponding arrangements in mobile stations or mobile telephone 
systems for processing primary information objects, containing a graphical representation of handwritten messages. The methods 
Q comprise the following steps: identifying image areas in a primary information object, the size of the image areas being based on 
^ the display characteristics of a display on which the message is intended to be shown, and the image areas containing parts of a 
^ handwritten message; and creating at least one secondary information object containing at least one of said image areas. 
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METHOD AN D ARRANGEMENT FOR TRANSFERRING MESSAGES 

Field of the Invention 

The present invention relates to a method in a mo- 
bile telephone system and methods in a mobile station. 
The invention also relates to an arrangement in a mobile 
telephone system and arrangements in a mobile station. 
5 The invention also relates to a method for processing an 
information object which contains a graphical rep- 
resentation of a handwritten message and a storage medium 
for digital information. 
Background of the Invention 

A service used to a large extent in the GSM mobile 
10 telephone system is short text messages, more often 
called SMS (Short Message Service). SMS allows sub- 
scribers of the system to send text messages with a 
length of up to 160 characters from one mobile station 
to another. An SMS message can also be sent from a perso- 
15 nal computer via an SMS server to a mobile station or in 
the opposite direction in the form of an e-mail message. 
A receiving mobile station does not need to be switched 
on when the message is sent, the message can be stored in 
the mobile telephone system until the mobile station is 
20 connected. 

In spite of the limited format, SMS has become very 
popular. GSM is considered to be a second-generation mo- 
bile telephone system and is primarily set up for pro- 
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viding circuit-switched voice communication services. In 
a third-generation mobile system, more often known by ac- 
ronyms such as WCDMA or CDMA-2000, also packet data serv- 
ices with large bandwidths will be provided. The same ap- 
5 plies to upgrades of a second-generation mobile telephone 
system, for example GPRS and EDGE. A very obvious advan- 
tage of broadband packet data services is the possibility 
of transferring files, which contain graphics. 

If there is a possibility of transferring graphical 
10 information, the transfer of handwritten messages pro- 
duced by digital means is also made possible. The text 
messages can thus be made more individual. Moreover, 
characters, which are known by the sender and the re- 
ceiver, can be transmitted even if the mobile stations 
15 and the intermediate system/systems are not adapted for 
such characters. For example, Japanese characters can be 
sent by mobile stations adapted for the Latin alphabet. 

One difficulty associated with the transfer of such 
a message is that the displays of the mobile stations are 
20 often relatively small. This usually makes it impossible 
to show a complete file, for example in GIF format. A 
message, which contains a digital graphical represen- 
tation of a handwritten message of some length and re- 
corded with some resolution, will normally be many times 
25 larger than the display of the receiving mobile station. 
It can also be assumed that a handwritten message will be 
written sparsely with respect to the surface area, com- 
pared with a message of the SMS type. 
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A conceivable possibility of showing the message is 
to reduce it in size until it can fit into the display 
of the mobile station. One problem with such a method 
is that the resolution in the display of most mobile sta- 
5 tions is so low that most of the messages would be un- 
readable, especially if the sender has a dense hand- 
writing . 

Another conceivable method is to show only a small 
part of the image file and allow the receiver to step on, 

10 up/down/to the right/to the left through the image with 
the keys of the mobile station. However, this is diffi- 
cult and cumbersome. In addition, there is no guarantee 
that the message is oriented horizontally in the image, 
it may well be written diagonally in the image file. If 

15 this is so, the displaying of the message will be even 
more complicated. If the receiver steps through the im- 
age, there is also a risk that some of the message will 
be bypassed, for example if it is positioned down in one 
corner. 

Brief Description of the Invention 

20 It is an object of the present invention to wholly 

or partially avoid the above-mentioned problems. 

This object is achieved by means of a method in a 
mobile telephone system according to claim 1 and a cor- 
responding arrangement according to claim 8; a method 

IS in a receiving mobile station according to claim 6 and 
a corresponding arrangement according to claim 9; and 
a method in a transmitting mobile station according to 
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claim 7 and a corresponding arrangement according to 
claim 10. The object is also achieved by means of a 
method for processing a primary information object ac- 
cording to claim 11 and a digital storage medium contain- 
5 ing a computer program according to claim 12 . 

According to a first aspect of the invention, a 
method is provided in a mobile telephone system where 
a node, connected to the system, is adapted to forward 
incoming primary information objects, such as files, to 

10 a mobile station which is wirelessly connected to the 

system. When a primary information object, which contains 
a graphical representation of a handwritten message, ar- 
rives, the following steps are carried out in accordance 
with the invention. First, the mobile telephone system 

15 identifies display characteristics of the receiving mo- 
bile station. After that, image areas in the primary in- 
formation object are identified, with a size based on the 
identified display characteristics, the areas containing 
parts of the message. These image areas are then placed 

20 in one or more secondary information objects, such as 

files, after which the secondary information object /ob- 
jects is/are transferred to the mobile station. As a re- 
sult of this method, the mobile station can now show 
parts of the transmitted message, which is just the right 

25 size. The result is that the message can be shown with 

good resolution and with only a small number of, or per- 
haps no, button depressions. A diagonally written message 
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can be shown with an orientation, which is correct for 
the mobile station. 

The identification of display characteristics pref- 
erably comprises the following steps: transmitting of 
5 a request for display characteristics to the mobile sta- 
tion, and receiving information about display character- 
istics from the mobile station. This enables the method 
to be carried out even if the hardware identity of the 
receiving station is unknown to the system. 

10 According to another embodiment, the identification 

of display characteristics comprises the following steps: 
obtaining a hardware- identifying identity number relating 
to the mobile station, and utilizing a lookup table for 
obtaining, with the identity number as input data, infor- 

15 mation about the display characteristics. This enables 

the method to be carried out without previous communica- 
tion with the mobile station. 

The content of the primary information object is 
preferably produced by displacing an optical sensor in 

20 relation to a position-coding pattern, the sensor being 

adapted to detect absolute positions in the pattern. This 
enables utilization of a very large input area. 

In addition, a corresponding arrangement for carry- 
ing out the method described above is provided. 

25 According to a second aspect of the invention, a 

method is provided in a mobile station communicating with 
a mobile telephone system, the mobile station receiving 
information from the telephone system. The method is 
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then characterized by the following steps, when the first 
incoming primary information object contains a graphical 
representation of a handwritten message; identifying im- 
age areas, with a size based on display characteristics 
5 of the mobile station, in the first incoming primary in- 
formation object, the image areas containing parts of the 
message, and showing at least one of the image areas in a 
display of the mobile station. The advantages of this 
method are apparent from the above discussion. This as- 
10 pect of the invention also corresponds to an arrangement 
and can be varied to a large extent like the first as- 
pect . 

According to a third aspect of the invention, a 
method is provided in the first mobile station communi- 

15 eating with a mobile telephone system, the first mobile 

station sending information via the mobile telephone sys- 
tem. A first primary information object is intended to be 
transmitted to a second mobile station via the mobile 
telephone system. The method is characterized, when the 

20 first primary information object contains a graphical 

representation of a handwritten message, by the following 
steps: requesting display characteristics of the second 
mobile station; identifying image areas, with a size 
based on the display characteristics, in the first infor- 

25 mation object, the image areas containing parts of the 

message; creating at least one secondary information ob- 
ject containing at least one of the image areas; and con- 
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veying the secondary information object to the second mo- 
bile station. 

This aspect of the invention also corresponds to an 
arrangement and can be varied to a large extent like the 

5 first aspect. 

According to a fourth aspect of the invention, a 
method for processing a primary information object is 
provided which comprises the following steps, when the 
primary information object contains a graphical represen- 

0 tation of a handwritten message : identifying image areas 
in the primary information object, the size of the image 
areas being based on display characteristics of a display 
on which the message is intended to be shown, and the im- 
age areas containing parts of the message; creating at 

5 least one secondary image object containing at least one 
of the image areas. This method can be utilized, for ex- 
ample, in a personal computer, which intends to send a 
handwritten message to a mobile station and has then ad- 
. vantages as described above. 

0 According to a fifth aspect of the invention/ a 

storage medium for digital information is provided which 
is readable by a computer system. The storage medium con- 
tains a program for processing a primary information ob- 
ject, which defines the following steps, the primary in- 

5 formation object containing a graphical representation of 
a handwritten message: identifying image areas in the 
primary information object, with a size based on display 
characteristics of a display on which the message is in- 
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tended to be shown, and the image areas containing parts 
of the message; creating at least one secondary informa- 
tion object containing at least one of the image areas. 
This software can be utilized, for example, in a personal 
5 computer, which intends to send a handwritten message to 
a mobile station and has then advantages as described 
above . . 

Brief Description of the Drawings 

Fig. 1 shows in a simplified manner a mobile tele- 
phone system in which the invention can be used. 
10 Fig. 2 shows schematically a general method accord- 

ing to the invention. 

Figs 3a, 3b and 3c show steps in a method in a mo- 
bile telephone system according to the invention. 

Fig. 4 shows a method in a mobile station, which re- 
15 ceives a primary information object. 

Fig. 5 shows a method in a first mobile station, 
which intends to send information to a second mobile sta- 
tion. 

Fig. 6 shows a method for processing a primary in- 
20 formation object. 

Detailed Description of Preferred Embodiments 

Fig. 1 shows in a simplified manner a mobile tele- 
phone system 101, 102, 103 in which the invention can be 
utilized, for example a GSM system with GPRS functiona- 
lity. A primary information object, preferably a file 
25 containing a digital representation of a handwritten mes- 
sage, is then sent to a receiving mobile station 104. The 
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sender can be a sending mobile station 105 but can also 
be other electronic equipment such as a personal computer 
106. 

In the case where a mobile station 105 is sending 
5 the information object, it is sent via the air interface 
107 to a first base station 102. From there, it is sent 
via at least one switching node 101, a second base sta- 
tion 103 and then again via the air interface 107 to the 
receiving mobile station. 

10 If, instead, the sender is an Internet -connected 

personal computer 106 or server, the message is sent via, 
for example, the public telephone network PSTN 108 and 
Internet 109 to a gateway node in the mobile telephone 
system. After that, it is sent on to the receiving mobile 

15 station 104. 

The transmission of the information object is pref- 
erably done by packet data transmission. Thus, an infor- 
mation object is divided into a plurality of parts, which 
are transmitted one by one. The transmission of a packet 

20 can entail traffic in both directions, for example in ac- 
cordance with the TCP/IP protocol. 

A method according to the invention can be carried 
out at a plurality of locations in the system shown 
above. Thus, a method according to the invention can be 

25 carried out in the transmitting mobile station 105, in 
the receiving mobile station 104, in the transmitting 
Internet -connected electronic equipment 10 6 or in a node 
connected to the mobile telephone system (for example 
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101) . Such a node can be especially provided for carrying 
out a method according to the invention. Corresponding 
arrangements can also be found at these locations. 

Fig. 2 shows schematically a general method accord- 
5 ing to the invention. Firstly, a primary information ob- 
ject 201 or rather a printout thereof is shown. The pri- 
mary information object 201 contains a handwritten mes- 
sage 202. The primary information object 201 is prefera- 
bly a file. It can be a compressed file such as a GIF or 

10 JPEG file but it can also be a file of non-compressed 

format, for example a BMP or TIFF file . The handwritten 
message 202 implies that a number of pixels in the file, 
corresponding to memory elements, have changed state. 

The graphical representation of the handwritten me s- 

15 sage can be preferably produced with the aid of an opti- 
cal sensor, which is displaced over a base on which a po- 
sition-coding pattern is printed. The optical sensor 
should then be adapted to detect absolute positions on 
the base by utilizing the position-coding pattern. A dis- 

20 placement of the optical sensor over such a base is then 
recorded as a sequence of positions, which correspond to 
the displacement. Such an optical sensor is preferably 
accommodated in a drawing device, which forwards position 
data to a computer system in, for example, a mobile sta- 

25 tion or a personal computer. The drawing device can be 
provided with a drawing pen with the result that said 
displacement is also recorded on the base in the form of 
an ink trace . Such an arrangement with base and drawing 
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device provides for inputting on a large area. Neverthe- 
less, the drawing device can be made compact and the base 
can be, for example, a sheet of paper, which can. be 
folded together. Preferably, the computer system is 
5 arranged in a mobile, pen-shaped unit, which includes the 
optical sensor, a computer, a memory and a communication 
device, such as a short-range radio link or an IR- 
( infrared) -link. The handwritten data is obtained in a 
vector format, which has relatively small size. 

10 One position-coding pattern is disclosed in 

WO 00/73983 and another is disclosed in PCT/SEOO/01667 , 
which applications are included in the present 
specification by reference. A notebook in which a 
message, such as described above, may be generated is 

15 disclosed in WO/01/16691, the content of which is 

included in the present specification by reference. 

When a system has knowledge of display characteris- 
tics of a mobile station 203 in which the message is in- 
tended to be shown, the system can divide the message in 

20 a manner suitable for the receiving mobile station 203. 
This is done by image areas 204, having a size, which is 
adapted to the display 2 05 of the receiving mobile sta- 
tion, 2 03 and which contain parts of the handwritten mes- 
sage, being identified in the primary information object. 

25 This is done by means of segmenting algorithms, which 

carry out segmentation at word level in a known manner. 
The algorithms thus identify image areas, which contain 
one word, or in certain case a number of words. The dis- 
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play characteristics can be advantageously made up of the 
number of pixels in the display along first and second 
right-angle directions of extension. 

When relevant image areas 204 have been identified, 
5 secondary information objects 206 are created, such as 
files. The content therein is allotted the content in at 
least one of the identified image areas 204. The secon- 
dary information objects 206 can also be included as ele- 
ments in a common file. 

10 The secondary information objects can then be shown 

on the display 205 of the mobile station 203. 

Fig. 3a shows steps in a method 3 00 in a mobile 
telephone system, where a node in the system is adapted 
to forward information to a mobile station, which is con- 

15 nected to the system. Each step in the method corresponds 
to means in an arrangement for carrying out the method. 

A primary information object arrives at said node, 
the information object containing a graphical represen- 
tation of a handwritten message. In a first step 301, 

20 display characteristics of the receiving mobile station 
are identified. After that, image areas are identified, 
in a second step 3 02, in the primary information object, 
which contain parts of the handwritten message, as shown 
above . 

25 In a third step 3 03, secondary information objects 

are created, such as files, each of which has a content 
corresponding to at least one of the identified image ar- 
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eas. These information objects are then conveyed to 
the receiving mobile station in a fourth step 3 04. 

Fig. 3b shows a first embodiment of the first step 
shown in Fig. 3a. In a first substep 301a, an enquiry is 
5 sent to the receiving mobile station about characteris- 
tics of its display. In a second step 301b, such infor- 
mation about display characteristics is received. 

Fig. 3c shows a second embodiment of the first step 
shown in Fig. 3a. In a first substep 301c, a hardware- 

10 identifying number relating to the receiving mobile sta- 
tion is obtained. This number can be made up of, for ex- 
ample, the so-called IMEI code (in a GSM system), which 
is know to the system. In a second step 301d, a lookup 
table is used which, using this number as input data, 

15 provides output data corresponding to the desired infor- 
mation relating to display characteristics. 

Fig. 4 shows a method 400 in a mobile station, which 
receives a primary information object, containing a gra- 
phical representation of a handwritten message,- from a 

2 0 mobile telephone system. 

In a first step 4 01, image areas are identified in 
the primary information object, which contain parts of 
the handwritten message, as shown above. After that, a 
number of secondary information objects, which are allot - 

25 ted the content in the identified image areas, are creat- 
ed in a second step 402. In a third step 403, these in- 
formation objects are shown on the display of the mobile 
station. This can also be done for one image area at a 
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time. It is not necessary to explicitly create a secon- 
dary information object, an identified image area can 
also be shown directly on the display of the mobile sta- 
tion. 

5 Fig. 5 shows a method 500 in a first mobile station 

which intends to send information to a second mobile sta- 
tion which has certain display characteristics. The in- 
formation is made up of a primary information object with 
content as above. In a first step 501 the first mobile 

10 station requests the display characteristics of the sec- 
ond mobile station. This can be done directly to the sec- 
ond mobile station, to an intermediate node which has 
knowledge of these display characteristics, or to an in- 
termediate node which, in turn, requests them. In a sec- 

15 ond step 502, image areas are identified in the primary 

information object as described above. After that, secon- 
dary information objects containing the image areas are 
created in a third step 503. These are then forwarded to 
the second mobile station in a fourth step 504 . 

20 Fig. 6 shows a more general method 600 for process- 

ing a primary information object, such as a file. Such 
a method can be carried out, for example, in a personal 
computer which intends to transmit a handwritten message, 
written into a primary information object, for example, 

25 a mobile station having certain display characteristics. 
The method corresponds to instructions in the form of 
program steps stored in a readable information medium. 
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In a first step 601, image areas in the primary in- 
formation object, which contain parts of the handwritten 
message, are identified. After that, secondary informa- 
tion objects such as files containing the identified im- 
5 age areas are created in a second step 602. 

The scope of protection is not limited by the embodiments 
described above. The invention can be varied and changed 
in a number of ways within the scope of the appended 
claims. 
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CLAIMS 

1. A method (300) in a mobile telephone system, in 
which a first node connected to the system is adapted to 
forward incoming information objects to a mobile station 

5 registered in the system, characterized by 

the following steps, when a first primary information ob- 
ject arriving at the node contains a graphical represen- 
tation of a handwritten message: 

- identifying (301) display characteristics of said mo- 
10 bile station, 

- identifying (302) image areas, with a size based on 
said display characteristics, in said first incoming pri- 
mary information object, the image areas containing parts 
of said message, 

15 - creating (3 03) at least one secondary information ob- 
ject containing at least one of said image areas, and 

- conveying (304) said secondary information object to 
said mobile station. 

2 . A method in a mobile telephone system according 
20 to. claim 1, characterized in that said iden- 
tifying of display characteristics comprises the follow- 
ing steps: 

- transmitting (301a) an enquiry about display character- 
istics to said mobile station, and 

25 - receiving (301b) information about display character- 
istics from said mobile station. 

3. A method in a mobile telephone system according 
to claim 1, characterized in that said i<ien- 
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ing steps: 

- obtaining (301c) a hardware -identifying identity number 
relating to said mobile station, and 
5 - utilizing (301d) a lookup table for obtaining, with 
said identity number as input data, information about 
said display characteristics. 

4. A method in a mobile telephone system according 
to any one of claims 1 to 3 , characterized 

10 in that said display characteristics are made up of 

at least the number of pixels along a first direction 
of orientation and the number of pixels along a second 
direction of orientation on a display, the first and the 
second direction of orientation being essentially ortho- 

15 gonal . . 

5. A method in a mobile telephone system according 
to any one of claims 1 to 4 , in which the content in said 
first primary information object is provided by displace- 
ment of an optical sensor in relation to a position-cod - 

20 ing pattern, said sensor being adapted to detect absolute 
positions in said pattern. 

6. A method (400) in a mobile station communicat- 
ing with a mobile telephone system, the mobile station 
receiving information from said mobile telephone system, 

25 characterized by the following steps, when a 

first incoming primary information object contains a gra- 
phical representation of a handwritten message: 
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- identifying (401) image areas, with a size based on 
display characteristics of the mobile station, in said 
first incoming primary information object, the image ar- 
eas containing parts of said message, and 

5 - showing (403) at least one of said image areas on a 
display of the mobile station. 

7. A method (500) in a first mobile station communi- 
cating with a mobile telephone system, the first mobile 
station sending information via said mobile telephone 

10 system, a first primary information object being intend- 
ed to be transmitted to a second mobile station via the 
mobile telephone system, c-haracteri zed by 
the following steps, when said first primary information 
object contains a graphical representation of a handwrit- 

15 ten message: 

- requesting (501) display characteristics of said second 
mobile station, 

- identifying (503) image areas, with a size based on 
said display characteristics, in said first information 

20 object, the image areas containing parts of said message, 

- creating (504) at least one secondary information ob- 
ject containing at least one of said image areas, and 

- conveying (505) said secondary information object to 
said second mobile station. 

25 8 . An arrangement in a mobile telephone system, 

a first node connected to the system being adapted to 
forward incoming information objects to a mobile station 
registered in the system, characterized by, 
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when a first primary information object arriving at the 
node contains a graphical representation of a handwritten 
message : 

- means for identifying display characteristics of said 
5 mobile station, 

- means for identifying image areas, with a size based 

on said display characteristics, in said incoming primary 
information object, the image areas containing parts of 
said message, 

10 - means for creating at least one secondary information 
object containing at least one of said image areas, and 

- means for conveying said secondary information object 
to said mobile station. 

9. An arrangement in a mobile station communicate 
15 ing with a mobile telephone system, the mobile station 

receiving information from said mobile telephone system, 
characteri zed by, when a first incoming pri- 
mary information object contains a graphical representa- 
tion of a handwritten message: 
20 - means for identifying image areas, with a size based 

on display characteristics of the mobile station, in said 
incoming primary information object, the image areas con- 
taining parts of said message, and 

- means for showing at least one of said image areas on a 
25 display of the mobile station. 

10. An arrangement in a first mobile station com- 
municating with a mobile telephone system, said first mo- 
bile station sending information via said mobile tele- 
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phone system, a first primary information object being 
intended to be transmitted to a second mobile station via 
said mobile telephone system, characterized 
by, when said first primary information object contains 
5 a graphical representation of a handwritten message: 

- means for requesting display characteristics of said 
second mobile station, 

- means for identifying image areas, with a size based 
on said display characteristics, and said primary infor- 

10 mation object, the image areas containing parts of said 
message, 

- means for creating at least one secondary information ' 
object containing at least one of said image areas, and 

- means for conveying said secondary information objects 
15 to said second mobile station. 

11. A method (600) for processing a primary informa- 
tion object, characterized by the follow- 
ing steps, when the primary information object contains 

a graphical representation of a handwritten message: 
20 - identifying (601) image areas in the primary informa- 
tion object, the size of the image areas being based on 
display characteristics of a display on which the message 
is intended to be shown, the image areas containing parts 
of said message, 
25 - creating (602) at least one secondary information ob- 
ject containing at least one of said image areas. 

12 . A storage medium for digital information which 
can be read by a computer system, the storage medium con- 
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taining a program for processing a primary information 
object, characterized in that said program 
defines the following steps, the primary information ob- 
ject containing a graphical representation of a hand- 
5 written message: 

- identifying image areas in said primary information ob- 
ject, with a size based on display characteristics of a 
display on which the message is intended to be shown, the 
image areas containing parts of said message, 
10 - creating at least one secondary information object con- 
taining at least one of said image areas. 
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